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(54) GENERAL MEDICAL DIAGNOSIS ASSISTING DEVICE 

(57)Abstract: 

PURPOSE: To provide the general medical diagnosis 
assisting device which performs centralized control 
over plural clinical examination data, outputted by an 
automatic analyzing device for biochemical 
examination, by a computer, and further specifies the 
disease name of an examinee by arithmetic 
processing by fuzzy inference and takes a detailed 
disease diagnosis equivalent to a diagnosis by a 
specialist. 

CONSTITUTION: This device consists of a clinical 
examination device 1 which analyzes samples such as ^T^T^T^J, 
urine, feces, and blood sampled from the body of the 
examinee by biochemical examination and outputs 
clinical examination data, a computer 2 which 
processes the clinical examination data outputted by 
the clinical examination device 1 according to a 
program based upon fuzzy inference and specifies a 
disease name and also decides the state of the 
disease when finding abnormality in the clinical 

examination data, a keyboard 3 and a display for the computer 2, and a page printer 5. The 
computer 2 is what is called a personal computer consisting of a CPU 2a, a RAM 2b, a ROM 
2c, an I/O port 2d, and a bus line 2e which connects them together. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A comprehensive-medical-care diagnosis support apparatus comprising: 
A clinical laboratory test means which carries out the conversion output of the various 
samples extracted from a human body of subject to clinical laboratory test data through 
biochemical inspection. 

An electronic operation fuzzy processing means to judge carrying out data processing of the 
clinical laboratory test data which the clinical laboratory test means concerned outputted 
based on fuzzy reasoning, and diagnosing health condition of subject, and discovering a cause 
of an illness, a disease name, and disease states over details. 

A data displaying means which displays various data in which the electronic operation fuzzy 
processing means concerned carried out data processing. 

A control means which inputs various commands into the above-mentioned electronic 
operation fuzzy processing means, and a data printing means which prints various data in 
which the above-mentioned electronic operation fuzzy processing means carried out data 
processing on a recording form. 

[Claim 2]A comprehensive-medical-care diagnosis support apparatus, wherein an electronic 
operation fuzzy processing means makes possible reading of clinical laboratory test data from 
the above-mentioned clinical laboratory test means via an information transmission medium. 
[Claim 3]A comprehensive-medical-care diagnosis support apparatus, wherein an electronic 
operation fuzzy processing means enables transfer of arithmetic processing data via a dial-up 
line at two or more terminals. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]If process human being's various clinical laboratory test data by 
computer, and an inspected person's health condition is checked and a pathology 
phenomenon is discovered, It is related with the comprehensive-medical-care diagnosis 
support apparatus which exchanges inspection information and diagnostic result data 
especially via communication media, such as a telephone line, about the medical-diagnosis 
support device which directs an exact therapeutic method based on fuzzy reasoning. 
[0002] 

[Description of the Prior Art]If a medical examination is undergone at a hospital or a clinic, 
when the most, a urinalysis, a facilities inspection, and a blood test will be undergone, but 
these inspections are generally called clinical laboratory test. It is the inspection which 
investigates objective whether a patient's illness is what or a clinical laboratory test is in 
what kind of state, how it should be treated, or how the condition under therapy is. Although 
it was presupposed in the clinical laboratory test a direct deed and that a medical practitioner 
was carried out, by the increase in the kind of inspection, or technical advancement, the 
necessity for a technician arises and, now, the clinical laboratory technologist shares this a 
long time ago. The inspection conducted about samples, such as blood, urine, etc. which were 
taken from the patient among this clinical laboratory test, is called laboratory test, the 
inspection of sugar, the item about the function of cholesterol and liver, etc. is biochemical 
inspection in this further, and there are most inspection numbers among laboratory tests. 
Although that most is performed by the method of having added the reagent to the blood 
serum (liquid component in blood) of a color sticking and getting to know constituent 
concentration according to condition, if this biochemical inspection has one drop of blood 
serum, these days, it can conduct the biochemical inspection of a several-clauses eye by 
automation. 

[0003]Thus, when the number of samples increased rapidly with rapid progress of clinical 
pathology, in a clinical laboratory technologist's human work, the requests which it becomes 
impossible to be unable to process no numbers of samples, and carry out automation 
processing of the biochemical inspection mounted. It is an American theque non company 
that early [ 1 ] coped with this. Although the theque non company made the automatic 
analyzer of biochemical inspection with the trade name around [ 1 957 a "autoanalyzer" ] 
Becoming, This "autoanalyzer" is a device of the flow method made mix and react with a 
reagent and measured while a sample flows in a pliant long pipe, and it came to be used, being 
imported to following ****. From these days, it succeeds in development of the product of 
the automatic analyzer of a discrete method which a domestic maker also makes react in 
another container one by one for every sample and every item, and the domestic share of a 
domestic product is high nowadays. Although only the inspection of one item of these 
automatic analyzers was completed with one device at first, Then, it becomes a device which 
can perform the inspection of two or more items in one set immediately, and with the latest 
device, the inspection of 30 items or more is simultaneously conducted by one set, and the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2008/12/02 



JP,07-057018,A [DETAILED DESCRIPTION] 



2/6 ^-v 



large-sized device which can moreover perform the inspection for 300 persons in 1 hour is 
also used. 

[0004]On the other hand, the activity measurement of the enzyme related to illnesses, such 
as liver and the heart, is also possible, in biochemical inspection, after adding a reagent to a 
sample in this case, the temporal change of the absorption of light is monitored, but the data 
which carried out [ that it is / the one longer generally / accurate ] the time monitor is 
obtained. However, in order to realize the device of 300 samples per hour, the time per one 
sample can take only about 12 seconds the longest, but this [ its ] is insufficient for high- 
precision measurement. Then, the "overall reaction process measuring method" which 
repeats and monitors the optical absorption of all the samples under processing every [ 20 
seconds or ] 24 seconds could be considered, and the domestic maker has already 
succeeded in commercial production. Since these automatic analyzers use the chemical 
reaction in the inside of solution, they are called wet chemistry, but the automatic analyzer 
called the dry chemistry which can be inspected only by putting a blood serum on the thing of 
film state is also put in practical use. However, even if it becomes possible for the automatic 
analyzer of biochemical inspection to progress and to process much clinical laboratory test 
data in this way for a short time, If the medical practitioner and the clinical laboratory 
technologist were judging by artificial work whether these data values would be normal, it was 
clear not to lead to improvement in the whole inspection efficiency despite a join office. Then, 
it was possible to also try to perform the judgment of clinical laboratory test data 
automatically. This is a device which processes each data of the biochemical inspection 
which the automatic analyzer analyzed by computer, and tries to perform numerical judgment 
whether it is unusual whether human being's clinical laboratory test result is normal, normal 
among each clinical laboratory test data of the biochemical inspection which the automatic 
analyzer analyzed or unusual according to the determining device of the clinical laboratory 
test data based on this computer, — the degree value which performs that judgment being 
set up beforehand, and, The comparative judgment is carried out to judging as normal, when 
higher than a degree value and lower than abnormalities and a degree value by making into a 
degree value each data of the biochemical inspection which the automatic analyzer analyzed. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the device which judges the clinical 
laboratory test result of human being by the computer of the above-mentioned conventional 
technology. For example, when normal values were made into 100 or less numerical value and 
an abnormal value is beforehand set as a store circuit like 101 or more numerical values, The 
difference in the health condition by individual difference, such as influence by the body, 
fatigue state, or household medicine of the subject which underwent the clinical laboratory 
test, cannot be grasped, When the data which the computer read is the numerical value 101, 
a computer carries out the comparative judgment of the numerical value of read 101 to the 
numerical value 100 used as a reference value, It will judge with the clinical laboratory test 
data of this subject belonging to the unusual range 100%, and there was a problem that it was 
far from fine diagnosis which a medical practitioner performs despite a join office, and the 
actual condition was not having gone beyond a mere medical practitioner's auxiliary diagnostic 
equipment. In conventional technology, since independent was estimating each clinical 
laboratory test data, dignity was attached to two or more data like a actual medical 
practitioner's modality, it judged synthetically, and there was a problem that it could not do to 
detailed specification of a disease name. In order that a medical practitioner may check the 
displayed clinical laboratory test data visually in conventional technology, artificial accidents, 
such as misconception and an oversight, occur, or, When it was specialist data [ the contents 
of the displayed clinical laboratory test data ] when it is going to decode the displayed clinical 
laboratory test data, in a practitioner or a general medical practitioner, it could not analyze 
but there was also a problem that it could not use for diagnosis or the therapy of a patient. 
Then, it is what was accomplished in order that this invention might solve such an above- 
mentioned problem, Central control of two or more clinical laboratory test data which the 
automatic analyzer of biochemical inspection outputted is carried out by computer, and 
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further, carry out data processing by fuzzy reasoning, and the disease name of the subject is 
specified, and it aims at offer of the comprehensive-medical-care diagnosis support 
apparatus which can carry out fine illness diagnosis which is equal to a specialist's diagnosis. 
[0006] 

[Means for Solving the Problem]To achieve the above objects, accomplished this invention, A 
clinical laboratory test means which carries out the conversion output of the various samples 
extracted from a human body of subject to clinical laboratory test data through biochemical 
inspection, An electronic operation fuzzy processing means to judge carrying out data 
processing of the clinical laboratory test data which the clinical laboratory test means 
concerned outputted based on fuzzy reasoning, and diagnosing health condition of subject, 
and discovering a cause of an illness, a disease name, and disease states over details, A data 
displaying means which displays various data in which the electronic operation fuzzy 
processing means concerned carried out data processing, A comprehensive-medical-care 
diagnosis support apparatus provided with a control means which inputs various commands 
into the above-mentioned electronic operation fuzzy processing means, and a data printing 
means which prints various data in which the above-mentioned electronic operation fuzzy 
processing means carried out data processing on a recording form is made into a gist. An 
electronic operation fuzzy processing means makes possible reading of clinical laboratory test 
data from the above-mentioned clinical laboratory test means via an information transmission 
medium. An electronic operation fuzzy processing means enables transfer of arithmetic 
processing data via a dial-up line at two or more terminals. 
[0007] 

[Function]According to the comprehensive-medical-care diagnosis support apparatus of this 
invention, a clinical laboratory test means changes into clinical laboratory test data the 
various samples extracted from the human body of the subject through biochemical 
inspection, and outputs this data to an electronic operation fuzzy processing means. Then, an 
electronic operation fuzzy processing means carries out data processing of the clinical 
laboratory test data read from the clinical laboratory test means based on fuzzy reasoning, 
diagnoses the health condition of the subject and it outputs the signal which displays **, the 
disease name, and disease states of ****** for the cause of the illness to a data displaying 
means. When a printing instruction is inputted into a data printing means from a control 
means at this time, the disease name and disease states which the electronic operation fuzzy 
processing means outputted serve as a text, and a data printing means will be printed by the 
recording form. If an information transmission medium is connected between an electronic 
operation fuzzy processing means and a clinical laboratory test means, it will read from the 
place which left the clinical laboratory test data which the clinical laboratory test means 
outputted. An electronic operation fuzzy processing means will transmit diagnostic result data 
to two or more terminals connected via the dial-up line between long distances. 
[0008] 

[Example]The example of the comprehensive-medical-care diagnosis support apparatus of 
this invention is described based on a drawing. The system configuration figure and drawing 2 
to which drawing 1 expressed the hardware of this example are the system block figure. This 
example analyzes samples, such as urine, facilities, blood, etc. extracted from the human body 
of the subject, by biochemical inspection, as shown in a figure, The clinical laboratory test 
data which the clinical examination device 1 outputted as clinical laboratory test data and the 
clinical examination device 1 outputted, Data processing is carried out according to the 
program based on fuzzy reasoning, and if abnormalities are discovered to clinical laboratory 
test data, a disease name is specified, and it comprises the keyboard 3 of the computer 2 and 
the computer 2 and the display 4, and the page printer 5 which have a fuzzy inferencer which 
judges the state of the illness. The computer 2 is what is called a personal computer that 
consists of the bus line 2e which connects CPU2a, RAM2b, ROM2c, I/O Port 2d, and these. 
[0009]The comprehensive-medical-care diagnosis support apparatus of this example is 
provided with software for exclusive use in order to employ the above-mentioned hardware, 
but. Since fuzzy processing original with this device is included in the algorithm of this 
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software, the fuzzy processing in the software algorithm of this device is explained to the 
beginning. This device fundamentally the sample of the urine, the facilities, and blood 
extracted from the patient who showed drawing 3 , ** Read the clinical laboratory test data 
which conducted biochemical inspection about each item of the urinalysis (occult blood in 
urine), ** facilities inspection item (facilities occult blood, a white blood cell count, 
hemoglobin, total protein, total cholesterol, GOT, ALP, uric acid, CRP, sialic acid), and ** 
blood test as input data. Next, based on the disease diagnostic condition according to 
diagnostic disease site shown in drawing 4 , fuzzy data processing of these input data is 
carried out, The fuzzy reasoning of existence of inflammation, existence of a hemopathy, 
existence of a renal disease, existence of diabetes mellitus, existence of gastroenteropathy, 
existence of osseous lesion, existence of hyperlipidemia, and the existence of hyperuricemia 
is carried out for a patient's disease site. And if a disease site is pinpointed, it will cross to 
details from this disease site, Although fuzzy processing in which continue fuzzy reasoning 
diagnosis and a disease name with a doubtful detailed disease name (inflammation and a 
hemopathy, a renal disease, diabetes mellitus, gastroenteropathy, osseous lesion, a liver, 
******, hyperlipidemia, and hyperuricemia) is judged is performed, After a disease site is 
pinpointed among this algorithm, an example is raised and the fuzzy processing to a 
diagnostic result is explained concretely. First, if it specifies that a patient's disease site is 
"liver disease" from the basic inspection item shown in drawing 3 , the liver disease diagnostic 
process shown in drawing 5 will be performed. This liver disease diagnostic process An 
antecedent part (clinical laboratory test entry-of-data part), a rule part (fuzzy inference 
processing part), Comprise a consequent part (diagnostic result comment part), and an input 
value is received like the membership chart of the total virile building shown in drawing 6 
according to the clinical laboratory test item in the antecedent part, for example, Five steps, 
NOR (normal values), LH (few abnormal value), RH (very abnormal value), HIGH (abnormal 
value), and VH (very abnormal value), are set up. According to the functional-diagnosis logic 
of drawing 4 beforehand remembered that a rule part reads the inputted membership values, 
fuzzy reasoning is performed from this antecedent part. As a result, an output value is 
received like the Memba ship chart of the diagnostic result of the liver cirrhosis which the 
disease name of liver disease diagnosis was judged to be "liver cirrhosis", and **7**(ed) in 
the consequent part, Fuzzy processing is performed by displaying in six steps, VF (-less 
[ doubt ] and size of a disease), RF (Hess [ doubt ], and [ of a disease ] inside), PF (Hess 
[ doubt ] and smallness of a disease), PT (possibility and smallness of a disease), RT 
(possibility, and [ of a disease ] inside), and VT (possibility and size of a disease). 
[0010]Next, a series of medical-diagnosis support processings performed by the fuzzy 
inferencer 2a of the computer 2 of this device are explained based on a flow chart. Drawing 8 
is a flow chart showing the processing from a basic inspection. If medical-diagnosis 
processing from a basic inspection is performed, this device will shift to Step 100 and will 
once shift various kinds of clinical laboratory test data of the clinical examination device 1 to 
the reading step 1 10. At Step 1 10, if the data for performing fuzzy reasoning judges ****** 
enough and judges with it being enough, it will shift to Step 120, but it returns judging with it 
not being enough to Step 100, and data input for the second time is demanded. Under the 
present circumstances, that is displayed on the display 4. If it shifts to Step 120, a disease 
site is judged, and this disease site name is displayed on the display 4, and fuzzy reasoning 
explained above will be performed, and it will shift to Step 1 30, and will shift to Step 1 40 
continuously. In Step 140, if it repeats whether the additional examination data for confirmed 
diagnoses is required, it judges and the additional examination data for confirmed diagnoses is 
inputted, it shifts to Step 1 50, and the additional examination data for confirmed diagnoses 
will be read, and it will shift to Step 160. In Step 160, after performing fuzzy reasoning based 
on the read inspection information, it shifts to Step 1 70 and a doubtful disease name is 
judged, but a doubtful disease name is displayed on the display 4 also in this case, and this 
the processing of a series of is ended. 

[001 1]Although the above-mentioned example explained the example which uses them having 
carried out direct continuation of the clinical examination device 1 and the fuzzy inferencer 
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system (the computer 2, the keyboard 3, the display 4, the page printer 5), For example, if the 
computer 2 is connected with the clinical examination device 1 via the RS232C interface 
boards 6a and 6b as the comprehensive-medical-care diagnosis support apparatus of this 
example was shown in drawing 9 , It becomes possible to connect with the clinical examination 
device of marketing provided with the automatic analysis circuit 1a and the microcomputer 1b 
easily. If it is connected with a dial-up line as a host device provided with the modem 7 as 
the comprehensive-medical-care diagnosis support apparatus of this example was shown in 
dra wing 10 , It is also possible to employ what is called a personal computer system provided 
with the modem 8, the display 9, the keyboard 10, the page printer 1 1, and the microcomputer 
12 as two or more terminals as a comprehensive-medical-care diagnostic-assistances 
network system which sends diagnostic result data. Although the above-mentioned example 
explained the example which uses only the clinical laboratory test data which the clinical 
examination device outputted to the input data read into fuzzy reasoning, This device is not 
limited to this and the oral consultation which the medical practitioner got from the patient, 
for example, Put in a database according to a patient's individual and it also becomes easy to 
perform very concrete and exact medical diagnosis, if it combines with clinical laboratory test 
data and fuzzy reasoning is carried out, If oral consultation data is especially used for mass 
screenings, such as a medical examination of the inpatient of a hospital, a company, a school, 
etc., power will be demonstrated to the comprehensive-medical-care diagnosis also including 
the state of mind of a patient or a medical checkup person, or the difference in individual 
feeling. 

[0012]As explained above, the comprehensive-medical-care diagnosis support apparatus of 
this example was carrying out fuzzy reasoning of the clinical laboratory test data, and the 
ambiguity of the medical data which was not able to be conventionally judged with a device 
was judged exactly, and it succeeded in having a diagnostic function equivalent to the medical 
practitioner having advanced medical-diagnosis capability with abundant experience. Thereby, 
it not only reduces a medical practitioner's business substantially, but ** which realizes 
medical-diagnosis support equivalent to a specialist also at the private hospital and clinic of a 
specialist absence became possible. It becomes possible to add simply the medical-diagnosis 
support function by fuzzy reasoning to the existing clinical examination device already used in 
the hospital etc. by having enabled it to connect with the clinical examination device of 
general marketing simply, and it is very economical. It became possible to send diagnostic 
result data immediately only by connecting with a telephone line by using a commercial 
personal computer as a terminal by having enabled it to connect with a dial-up line, in any 
mountain villages and a detached island area, if a telephone line is the area by which the 
network was carried out. Therefore, the comprehensive-medical-care diagnosis support 
apparatus of this example, Since introduction and maintenance of not only providing medical- 
diagnosis support capability equivalent to the specialist having advanced medical-diagnosis 
capability but a system are easy, Performing very advanced and exact medical-diagnosis 
support business also at a practitioner or the clinic of a mountain village and a detached 
island is an epoch-making device which becomes possible not to mention the promotion of 
efficiency of the medical service in a general hospital. 
The benefit benefit the medical site has an unfathomable thing. 

[0013] 

[Effect of the Invention]As mentioned above, as explained in full detail, the comprehensive- 
medical-care diagnosis support apparatus of this invention, The clinical laboratory test means 
which carries out the conversion output of the various samples extracted from the human 
body of the subject to clinical laboratory test data through biochemical inspection, An 
electronic operation fuzzy processing means to judge carrying out data processing of the 
clinical laboratory test data which the clinical laboratory test means outputted based on 
fuzzy reasoning, and diagnosing the health condition of the subject, and discovering the cause 
of the illness, a disease name, and disease states over details, The data displaying means 
which displays the various data in which the electronic operation fuzzy processing means 
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carried out data processing, . Had the control means which inputs various commands into an 
electronic operation fuzzy processing means, and the data printing means which prints the 
various data in which the electronic operation fuzzy processing means carried out data 
processing on a recording form. Make possible reading of clinical laboratory test data of an 
electronic operation fuzzy processing means from the above-mentioned clinical laboratory 
test means via an information transmission medium, and an electronic operation fuzzy 
processing means, Via the dial-up line, by having enabled the transfer of arithmetic 
processing data at two or more terminals, accuracy improved by leaps and bounds [ the 
interpretation of ** clinical laboratory test data ] at application of fuzzy theory, and the 
medical-diagnosis support which is equal to a specialist was attained. 
** Anyone can use the medical-diagnosis know how of the specialist having abundant 
experiences and advanced medical-diagnosis capability. 

** It is easy to introduce into a system by using as inspection information the medical- 
diagnosis special feature which changes with areas. 

** Introduction and maintenance of a system are easy, and since a running cost is made few, 
it is economical. 

** The real-time operation of the medical-diagnosis assisting data based on LAN 
correspondence became possible. 

** A display is appropriately possible in the additional examination item for the disease name 
confirmed diagnosis of an outside domain. 

The benefit which is the epoch-making invention which succeeded in acquiring the said very 
useful effect, and is given to the medical industry is greatest. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a system configuration figure showing the hardware of the example of the 
comprehensive-medical-care diagnosis support apparatus of this invention. 
[Drawing 2] It is a system block figure of the comprehensive-medical-care diagnosis support 
apparatus of this example. 

[Drawing 3]It is an explanatory view showing the basic inspection item of the comprehensive- 
medical-care diagnosis support apparatus of this example. 

[D rawing 4]It is an explanatory view showing the comprehensive-diagnosis logic of the 
comprehensive-medical-care diagnosis support apparatus of this example. 
[ Drawing 5]It is an explanatory view showing the fuzzy rule of the comprehensive-medical- 
care diagnosis support apparatus of this example. 

[Drawing 6] It is a membership chart of the antecedent part of fuzzy reasoning of the 
comprehensive-medical-care diagnosis support apparatus of this example. 
[Drawing 7] It is a membership chart of the consequent part of fuzzy reasoning of the 
comprehensive-medical-care diagnosis support apparatus of this example. 
[Drawing 8]It is a flow chart showing medical-diagnosis support processing of the 
comprehensive-medical-care diagnosis support apparatus of this example. 
[Drawing 9] It is a system block figure showing the 2nd example of the comprehensive- 
medical-care diagnosis support apparatus of this example. 

[Drawing 1 0] It is a system block figure showing the 3rd example of the comprehensive- 
medical-care diagnosis support apparatus of this example. 
[Description of Notations] 

1 Clinical examination device 

2 Computer 

2a Fuzzy inferencer (CPU) 
2b RAM 
2c ROM 
2d I/O Port 
2e Bus line 

3 Keyboard 

4 Display 

5 Page printer 

6a, a 6b RS232C interface board 
7 Modem 



[Translation done.] 
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[Drawing 4]. 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 9 
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I F ( C ( 1? IS VL) AND (GOT IS WH } ) 

AND (GPT IS HIGH) ) AND (GOT/GPT IS NOR)) 

AND (HP.T I S WLOW) 
THEN Bf®^=VT 



IF [ ( (GOT IS WH) AND (GPT IS HIGH)) 

AND (GOT/GPT IS NOR)) - 
THEN ffSS=R-T 




